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R 4 and R 6 are each hydrogen; X is C=0 or CH 2 ; and R 7 and R s are 
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t"*> R 7 R 8 N'' ^V^^V^" (A-C 12 )alkyl, (C 3 -C 8 )cycloalkyl and (C 1 -C 12 )alkyl(C 5 -( ,Jaryl; or R 7 and 

~~*"** !! 1 (f) R 8 when taken together form a (C 2 -C 7 )alkylene group; or -NR 7 R S together 

forms a (QrC^heterocyclic or substituted (C 2 C 14 )heterocyclic. Such 
compounds modulate the activity of serine hydrolases and can be used in 
pharmaceutical compositions for the treatment of Alzheimer's disease. 
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Novel Pyridones and Their Use as Modulators of Serine Hydrolase 
Enzymes 

Background of the Invention 

Alzheimer's disease (AD) is a common 
5 neurodegenerative disorder causing dementia. The incidence of 
AD increases with age (1) . The prevalence of dementia rises 
from 3% at age 65 years to 47% after age 85 years (1) . The 
population of the elderly continues to rise and hence incidence 
of AD is* also expected to rise. The frequency of dementia 

10 doubles every 5 years after the age of 60 years. In the United 
States, the annual cost for AD is estimated to be in excess of 
$60 billion annually (2, 3) . With the rise in numbers of 
elderly individuals, the prevalence of AD is also expected to 
rise with concomitant rise in the cost for AD. Development of 

15 drugs to delay the progression of AD as well as provide 

symptomatic treatment of this disorder is thus of paramount 
importance (1, 2, 3) . 

In AD there are three major microscopic features that 
are recognized as the hallmarks of the disease, namely neuritic 

2 0 plaques (NP) , neurofibrillary tangles (NPT) and amyloid 

angiopathy (AA) (4) . In addition, there is widespread cell 
loss, particularly of cholinergic neurons in the brain (5) . 
Loss of cholinergic cells leads to reduction in the levels of 
the neurotransmitter acetylcholine, its synthesizing enzyme 

25 choline acetyltransf erase, as well as its deactivating enzyme 
acetylcholinesterase (AChE) (5, 6) . Reduction of cholinergic 
neurotransmission leads to some of the symptoms of AD (6) . 

Although the level of AChE is reduced in AD, the 
level of the closely related enzyme butyrylcholinesterase 
30 (BuChE 3.1.1.8) is increased in 'AD brains (7). BuChE is found 
in all the neuropathological lesions associated with AD, 
namely, NP, NFT and AA (7) . Importantly, BuChE is found in NP 
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in brains of patients with AD. BuChE is found in a higher 
number of plaques in brains of elderly individuals with AD 
relative to those without AD (8) . BuChE in Alzheimer brains 
requires 10-100 times the concentration of inhibitors to 
5 completely inhibit its esterase activity relative to BuChE in 
normal brains (9) . It has been shown that some BuChE 
inhibitors not only improve cognition in an animal model but 
also reduce the production of D-amyloid which is one of the 
principal constituents of neuritic plaques (10) . 

From a neuropathology perspective, deposition of 
amyloid and formation of NP is one of the central mechanisms in 
the evolution of AD (11, 12) . However, amyloid plaques are 
also found in brains of elderly individuals who do not have 
dementia (13) . It has been suggested that the amyloid plaques 
in individuals without dementia are "benign" and they become 
"malignant", causing dementia, when they are transformed into 
plaques containing degenerated neurites (13) . These plaques 
are called neuritic plaques (NP) . The mechanism of 
transformation from "benign" to "malignant" plaques is as yet 
unknown. It has been suggested that BuChE may play a major 
role in this transformation based on the observation that BuChE 
is found predominately in plaques that contain dystrophic 
neurites and not in plaques without dystrophic neurites (13) . 

Taken together these observations suggest that in 
25 brains of patients with AD there is a significant alteration of 
the biochemical properties of BuChE that alters its normal 
regulatory role in the brain thus contributing to the pathology 
of AD. 

Recently, a brain specific serine protease called 
3 0 trypsin IV has been isolated and it is presumed to be involved 
.in APP processing (24) . Amyloid precursor protein (APP) is a 
transmembrane glycoprotein, which possesses a Kunitz-type 



15 



WO 01/77078 PCT/CA01/00476 
3 

serine protease inhibitor domain. The APP may be involved in 
protease regulation in the brain (14, 15) . Of particular 
importance is the fact that abnormally cleaved APP results in 
the formation of a 4 0-42 amino acid residue K-amyloid protein 
5 fragment. This fragment is the main constituent of NP (16) . 

The proteolytic sites in APP have been studied 
extensively (18). There are three known proteolytic sites. 
The first is the a-secretase site which when cleaved yields a 
12 0 KDa fragment that does not accumulate in amyloid plaques 

10 (18) . A basic amino acid residue such as arginine at this site 
is required for cleavage (19) . Enzymes that require a basic 
amino acid residue at the cleavage site of their substrates are 
serine peptidases, such as trypsin. The second cleavage site, 
the y-secretase site, cleaves at lys-28 (also a tryptic-site) , 

15 which is the last amino acid of the extracellular APP domain 

(2 0) . The third cleavage site, the 6-secretase site, occurs at 
the N- terminus (21) . The latter two sites lead to fragments 
that accumulate in amyloid plaques. 

The enzymes that cleave amyloid precursor protein are 
2 0 called "secretases" but they have not been fully identified 

(22) . It has been observed that a basic amino acid residue is 
required at some of the sites where APP undergoes proteolytic 
cleavage (19) . Two well-known enzymes that cleave peptides at 
basic amino acid residue sites are trypsin and carboxypeptidase 
25 B (23) . Both of these enzymes are mainly recognized as 

pancreatic enzymes involved in digestion, but trypsin-like 
serine proteases have been found in the brain and are thought 
to be involved in APP processing (24, 25, 26, 27) . 
Interestingly, an enzyme with tryptic-like activity is closely 
30 associated with BuChE (28, 29). Recent observations that BuChE 
considerably enhances tryptic activity under normal 
circumstances (30, 31) and the observations that BuChE, which 
is found in high levels in NP, has altered biochemical 



WO 01/77078 PCT/CA01/00476 
4 

properties, suggests that there may be a loss of regulation of 
tryptic activity, and other serine peptidase activity, 
associated with BuChE . This loss of regulation may play a role 
in abnormal proteolytic processing of APP. Recent evidence 
5 suggests that inhibition of BuChE enhances cognitive 

performance in rats, and that it promotes non-amyloidogenic 
processing of amyloid precursor protein (10) . 

Development of molecules that inhibit the activity of 
BuChE and/or AChE and simultaneously enhance the activity of 
10 serine proteases would not only provide symptomatic treatment 
of AD but would also lead to discovery of drugs that stop the 
progression of AD. 

Summary of the Invention 

The present invention provides 2-pyridones that 
15 modulate serine hydrolase activity. They inhibit activity of 
BuChE and or AChE and stimulate activity of trypsin. 

More specifically, the present invention provides a 
compound of formula I : 



R 4 



20 




or a pharmaceutical^ acceptable salt thereof; 

25 wherein X is C=0, C=S or CH 2 ; 

R 3 , R 4 and R s are each independently selected from the 
group consisting of hydrogen, (Ci-Ci 2 ) alkyl , substituted 
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(Ci-C 12 ) alkyl, (C 3 -C 8 ) cycloalkyl, substituted (C 3 -C 8 ) cycloalkyl , 
(C2-C12) alkenyl, substituted (C 2 -C 12 ) alkenyl , (C 2 -C 12 ) alkynyl , 
substituted (C 2 -C 12 ) alkynyl , (C 6 -C 14 ) aryl , substituted 
(C s -Ci 4 )aryl, (d~da) alkyl (C 6 -C a4 ) aryl , substituted 
5 ( Ci - Cia ) alkyl (C s -Ci 4 ) aryl, (C 6 -C 14 ) aryl (d-C 12 ) alkyl , substituted 
(C e -Ci 4 )aryl (C x -Ci 2 ) alkyl , (C 6 -C 14 ) aryl (C 2 -C 12 ) alkenyl , substituted 
(C s -Ci 4 ) aryl (C 2 -C 12 ) alkenyl , (C 6 -C 14 ) aryl (C 2 -Ci 2 ) alkynyl, 
substituted (C s -C 14 ) aryl (C 2 -Ci 2 ) alkynyl , (C 2 -Ci 4 ) heterocyclic, 
substituted (C 2 -Ci 4 ) heterocyclic, trif luoromethyl , halogen, 
10 cyano and nitro; 

-S(0)R', -S(0) 2 R', -S(O) a 0R' and -S (O) 2 NHR' , wherein 
each R' is independently (Ci-Ci 2 ) alkyl , (C 2 -C 12 ) alkenyl , 
(Ca-Cu) alkynyl or (C 6 -C 14 ) aryl ; 

-C(0)R", wherein R" is selected from the group 
15 consisting of hydrogen, (C1-C12) alkyl , substituted (C1-C12) alkyl , 
(C 3 -C 8 ) cycloalkyl, substituted (C 3 -C 8 ) cycloalkyl , (Ci-Ci 2 ) alkoxy , 
(C1-C12) alkyl amino, (C 2 -Ci 2 ) alkenyl , substituted (C 2 -Ci 2 ) alkenyl, 
(C 2 -Ci 2 ) alkynyl, substituted (C 2 -C 12 ) alkynyl , (C 6 -Ci 4 ) aryl , 
substituted (C 6 -C 14 ) aryl , (C 6 -C 14 ) aryloxy , (C s -C 14 ) arylamino, 
20 (Ci-Cu) alkyl (C 6 -Ci 4 ) aryl, substituted (d-da) alkyl (C 6 -Ci 4 ) aryl , 
(C 6 -C 14 )aryl (d-da) alkyl , substituted (C 5 -C 14 )aryl (d~da) alkyl, 
(C s -Ci 4 ) aryl (C 2 -C 12 ) alkenyl , substituted 
(Cs-Qu) aryl (C 2 -G 12 ) alkenyl , (C 6 -C 14 )aryl (C 2 -Ci 2 ) alkynyl, 
substituted (C 6 -C 14 ) aryl (C 2 -Ci 2 ) alkynyl , (C 2 -C 14 ) heterocyclic , 
25 substituted (C 2 -Ci 4 ) heterocyclic and trif luoromethyl ; 

-OR"' and -NR'" 2 , wherein each R" ' is independently 
selected from hydrogen, (Ci-C 12 ) alkyl , substituted (Ci-Ci 2 ) alkyl , 
(C 3 -C 8 ) cycloalkyl, substituted (C 3 -C 8 ) cycloalkyl , (C 2 -C 12 ) alkenyl , 
substituted (C 2 -Ci 2 ) alkenyl , (C 2 -Ci 2 ) alkynyl , substituted 
30 (Ca-Cia) alkynyl, (C s -C 14 ) aryl , substituted ( C 6 - Ci 4 ) aryl , 

(Ci-C 12 ) alkyl (C 6 -C 14 ) aryl, substituted (d-da) alkyl (Cs-d*) aryl , 
(d-d 4 )aryl (d-da) alkyl, substituted (C 6 -C M )aryl (d"da) alkyl, 
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(C s -Ci 4 ) aryl (C 2 -C 12 ) alkenyl , substituted 
(C 6 -C 14 ) aryl (C 2 -C 12 ) alkenyl, (C 6 -C 14 ) aryl (C 2 -C 12 ) alkynyl, 
substituted (C 6 -Ci 4 ) aryl (C 2 -C 12 ) alkynyl , (C s -Ci 4 ) aroyl , 
substituted (C 6 -Ci 4 ) aroyl , (C 2 -C 14 ) heterocyclic , substituted 
5 (C 2 -C 14 ) heterocyclic, (d-C 12 )acyl and trif luoromethyl ; 

-SR"", wherein R"" is selected from the group 
consisting of hydrogen, (C!-C 12 ) alkyl , substituted (Ci-C^) alkyl , 
(C2-C12) alkenyl, substituted (C 2 -C 12 ) alkenyl , (C 2 -C 12 ) alkynyl , 
substituted (C 2 -Ci 2 ) alkynyl , (C s -Ci 4 ) aryl , substituted 

10 (C 6 -C 14 ) aryl, (Ci-Cu) alkyl (C 6 -C 14 ) aryl, substituted 

(Ci-C u ) alkyl (C 6 -C 14 ) aryl , (C 6 -C 14 ) aryl (C1-C12) alkyl , substituted 
(C 6 -C 14 ) aryl (d-C 12 ) alkyl, (C 6 -C 14 ) aryl (C 2 -Ci 2 ) alkenyl, substituted 
(C 6 -C 14 ) aryl (C 2 -C 12 ) alkenyl , (C s -C 14 ) aryl (C 2 -C 12 ) alkynyl , 
substituted (C s -Ci 4 ) aryl (C 2 -C 12 ) alkynyl , (C 2 -C 14 ) heterocyclic, 

15 substituted (C 2 -Ci 4 ) heterocyclic and trif luoromethyl ; and 

-SiR'"" 3 , wherein R'"" is selected from (Ci-C X2 ) alkyl 
or (C s -C 14 ) aryl; and 

R 7 and R 8 are each independently selected from the 
group consisting of hydrogen, (Qi-Ciz) alkyl , substituted 

20 (C1-C12) alkyl, (C 3 -C 8 ) cycloalkyl , substituted (C 3 -C 8 ) cycloalkyl , 
(C2-C12) alkenyl, substituted (C 2 -C 12 ) alkenyl , (C 2 -C 12 ) alkynyl , 
substituted (C 2 -C 12 ) alkynyl , (C s -C 14 ) aryl , substituted 
(C 6 -C 14 )aryl, (d-C 12 ) alkyl (C s -C 14 ) aryl , substituted 
(C1-C12) alkyl (C 6 -C 14 )aryl, (C s -C 14 )aryl (Ci-Cu) alkyl, substituted 

25 (C s -Ci 4 ) aryl (C1-C12) alkyl, (C 6 -C 14 ) aryl (C 2 -C 12 ) alkenyl , substituted 
(Cs-Qu) aryl (C 2 -C 12 ) alkenyl, (C 6 -C 14 ) aryl (C 2 -C 12 ) alkynyl, 
substituted (C 6 -C 14 ) aryl (C 2 -C 12 ) alkynyl , (C 2 -Ci 4 ) heterocyclic, 
substituted (C 2 -Ci 4 ) heterocyclic and trif luoromethyl; or 

-NR 7 R 8 forms a (C 2 -C 14 ) heterocyclic or substituted 
30 (C 2 -Ci 4 ) heterocyclic group; 
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wherein the substituted groups listed above are 
substituted with one or more substituents selected from the 
group consisting of hydroxy, (d-C 4 ) alkyl , (C1-C4) alkoxy, 
(Cg-Qu) aryl, (C 2 -Ci 4 ) heterocyclic, halogen, trif luoromethyl , 
5 cyano, nitro, amino, carboxyl, carbamate, sulfonyl and 
sulfonamide, ; and 

the heterocyclic group contains at least one atom, 
preferably two, selected from oxygen, nitrogen and sulfur. 

The present invention also provides a pharmaceutical 
10 composition comprising a compound of formula I disclosed 

herein, or a pharmaceutically acceptable salt thereof, together 
with a pharmaceutically acceptable diluent or carrier. 
Preferably the pharmaceutical composition of the invention is 
for the modulation of an activity of a serine hydrolase. 

15 Compounds of the formula I, while depicted herein in 

their "keto" tautomeric form, can also exist in their 
corresponding "enol" tautomeric form. 




Brief Description of the Figures 

Figure 1 is a plot of absorbance per minute against 
the log of concentration of 
25 5- (N,N-dibenzyl) aminocarbonyl-2-pyridone. The graph reflects 
the rate of hydrolysis of the substrate (acetylthiocholine 
(AcSCh) for AChE and butyrylthiocholine (BuSCh) for BuChE) . 
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Figure 2 is a plot of absorbance per minute against 
the log of concentration of 

5- (N,N-diisopropyl) aminocarbonyl-2-pyridone. The graph 
reflects the rate of hydrolysis of the substrate 
5 (acetylthiocholine for AChE and butyrylthiocholine for BuChE) . 

Figure 3 is a plot of absorbance per minute against 
the log of concentration of 

5- (N,N- diethyl) aminocarbonyl-2-pyridone . The graph reflects 
the rate of hydrolysis of the substrate (acetylthiocholine for 
10 AChE and butyrylthiocholine for BuChE) . 

Figure 4 is a plot of absorbance per minute against 
the log of concentration of 

5- (N,N-diethyl) aminomethyl-2-pyridone . The graph reflects the 
rate of hydrolysis of the substrate (acetylthiocholine for AChE 
15 and butyrylthiocholine for BuChE) . 

Figure 5 is a plot of absorbance per minute against 
the log of concentration of 

5- (1 -pyrrol idinyl) carbonyl-2-pyridone. The graph reflects the 
rate of hydrolysis of the substrate (acetylthiocholine for AChE 
2 0 and butyrylthiocholine for BuChE) . 

Figure 6 is a plot of absorbance per minute against 
the log of concentration of 

5- (1-piperidinyl) carbonyl-2-pyridone. The graph reflects the 
rate of hydrolysis of the substrate (acetylthiocholine for AChE 
25 and butyrylthiocholine for BuChE) . 

Figure 7 is a plot of absorbance per minute against 
the log of concentration of 

5- (N-cyclohexyl) aminocarbonyl-2-pyridone . The graph reflects 
the rate of hydrolysis of the substrate butyrylthiocholine by 
30 BuChE. There was no inhibition of the activity of AChE on its 
substrate acetylthiocholine (data not shown) . 
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Figure 8 is a plot of absorbance per minute against 
the log of concentration of 

5- (N-phenothiazinyl) carbonyl-2-pyridone. The graph reflects 
the rate of hydrolysis of the substrate (acetylthiocholine for 
5 AChE and butyrylthiocholine for BuChE) . 

Figure 9 is a plot of absorbance per minute against 
the log of concentration of 

5- (N-phenoxazinyl) carbonyl-2-pyridone . The graph reflects the 
rate of hydrolysis of the substrate (acetylthiocholine for AChE 
10 and butyrylthiocholine for BuChE) . 

Figure 10 is a plot of absorbance per minute against 
the log of concentration of 

5- (N- (N-methyl) piperazinyl) aminocarbonyl- 2 -pyridone . The graph 
reflects the rate of hydrolysis of the substrate 
15 (acetylthiocholine for AChE and butyrylthiocholine for BuChE) . 

Figure 11 is a bar diagram that shows the effect of 
the compounds 5- (N,N-dibenzyl) aminocarbonyl-2-pyridone (Example 
1) and 5- (N-phenothiazinyl) carbonyl- 2 -pyridone (Example 8) on 
the trypsin-like activity associated with BuChE. The first bar 
20 in this figure, labeled "No", is the activity of the enzyme 

with trypsin-like activity associated with BuChE in the absence 
of any added compound. 

Figure 12 is a bar diagram showing the effect of 
5- (N-phenothiazinyl) carbonyl -2 -pyridone (Example 8) on trypsin 
25 activity. The first bar in this figure, labeled "No", is the 
activity of trypsin in the absence of any added compound. 

Detailed Description of the Invention 



As employed herein, "lower alkyl" refers to straight 
or branched chain alkyl groups having 1 to 4 carbon atoms; 
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"alkyl" refers to straight or branched chain alkyl groups 
having 1 to 12 carbon atoms; 

"substituted alkyl" refers to alkyl groups bearing 
one or more substituents such as hydroxy, (Ci-C 4 ) alkyl , 
5 (Ci-C 4 ) alkoxy, (C 6 -C 14 ) aryl , (C 2 -Ci 4 ) heterocyclic , halogen, 
trifluoromethyl, cyano, nitro, amino, carboxyl, carbamate, 
sulfonyl, sulfonamide, and the like; 

"cycloalkyl" refers to cyclic ring- containing groups 
containing 3 to 8 carbon atoms, and "substituted cycloalkyl" 
10 refers to cycloalkyl groups bearing one or more substituents as 
set forth above; 

"alkenyl" refers to straight or branched chain 
hydrocarbyl groups having at least one carbon- carbon double 
bond, and having 2 to 12 carbon atoms {with groups having 2 to 
15 6 carbon atoms presently being preferred) , and "substituted 
alkenyl" refers to alkenyl groups bearing one or more 
substituents as set forth above; 

"alkynyl" refers to straight or branched chain 
hydrocarbyl groups having at least one carbon- carbon triple 
2 0 bond, and having 2 to 12 carbon atoms (with groups having 2 to 
6 carbon atoms presently being preferred) , and 

"substituted alkynyl" refers to alkynyl groups 
bearing one or more substituents as set forth above; 

"aryl" refers to aromatic groups having 6 to 14 
25 carbon atoms and "substituted aryl" refers to aryl groups 
bearing one or more substituents as set forth above ; 



"alkylaryl" refers to alkyl-substituted aryl groups 
and "substituted alkylaryl" refers to alkylaryl groups bearing 
one or more substituents as set forth above; 
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"arylalkyl" refers to aryl- substituted alkyl groups 
and "substituted arylalkyl" refers to arylalkyl groups bearing 
one or more substituents as set forth above; 

"arylalkenyl" refers to aryl -substituted alkenyl 
5 groups and "substituted arylalkenyl" refers to arylalkenyl 
groups bearing one or more substituents as set forth above; 

"arylalkynyl" refers to aryl -substituted alkynyl 
groups and "substituted arylalkynyl" refers to arylalkynyl 
groups bearing one or more substituents as set forth above; 

10 "aroyl" refers to aryl-carbonyl species such as 

benzoyl and "substituted aroyl" refers to aroyl groups bearing 
one or more substituents as set forth above; 

"heterocyclic" refers to cyclic (i.e., ring 
containing) groups containing one or more heteroatoms (e.g., N, 
15 0, S, or the like) as part of the ring structure, and having 2 
to 14 carbon atoms and "substituted heterocyclic" refers to 
heterocyclic groups bearing one or more substituents as set 
forth above; 

"acyl" refers to alkyl -carbonyl species; and 

2 0 "halogen" refers to fluoride, chloride, bromide or 

iodide groups . 

In preferred embodiments of the invention, R 3 , R 4 and 
R s are each hydrogen. 

In further preferred embodiments of the invention, X 
2 5 is C=0 or CH 2 . 

In further preferred embodiments of the invention R 7 
and R 8 are each independently selected from the group consisting 
of hydrogen, (C1-C12) alkyl , (C 3 -C 8 ) cycloalkyl and 
(Ci-Ci 2 ) alkyl (C s - Ci 4 ) aryl; or 
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-NR 7 R 8 together forms a (C 2 -Ci 4 ) heterocyclic or 
substituted (C 2 -Ci 4 ) heterocyclic group. Preferably the 
heterocyclic or substituted heterocyclic group includes a 
further heteroatom selected from nitrogen, sulfur and oxygen, 
and more preferably includes one or more fused benzo groups . 

Also preferred are compounds in which, in -NR 7 R 8 , R 7 
and R 8 together form a (C 2 -C 7 ) alkylene group. 

More preferred is a compound selected from the group 
consisting of: 

5- (N,N-dibenzyl) aminocarbonyl -2 -pyridone; 

5- (N,N-diisopropyl) aminocarbonyl -2 -pyridone; 

5- (N,N-diethyl) aminocarbonyl -2 -pyridone; 

5- (N,N-diethyl) aminomethyl- 2 -pyridone; 

5- (1-pyrrolidinyl) aminocarbonyl -2 -pyridone; 

5 - ( 1 -piper idinyl ) aminocarbonyl - 2 -pyridone ; 

5- (N-cyclohexyl) aminocarbonyl -2 -pyridone; 

5 - (N-phenothiazinyl ) aminocarbonyl - 2 -pyridone ; 

5- (N-phenoxazinyl) aminocarbonyl -2 -pyridone; and 

5- (N- (N-methyl)piperazinyl)aminocarbonyl-2-pyridone. 

The compounds of the invention modulate serine 
hydrolase activity. 

Certain compounds of the invention are effective as 
inhibitors of cholinesterases, for example 

butyrylcholinesterase (BuChE) and acetylcholinesterase (AChE) . 
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Certain compounds of the invention are effective in 
enhancing the activity of serine proteases, for example trypsin 
and a trypsin-like protein associated with BuChE in a brain of 
a mammal, such as a human. 

5 The compounds of the invention can be used to treat, 

inhibit or prevent a pathological condition that is manifested 
in an abnormal concentration of, and/or activity of, a serine 
hydrolase enzyme. Among those pathological conditions are 
Alzheimer's disease, tumours such as brain tumours, for example 
10 gliomas, and glaucoma. 

Materials and Methods 

Synthesis of 2-Pyridone Compounds. 

The synthesis of exemplified 2-pyridone compounds was 
achieved in significant yield in a two-step, one pot procedure. 

15 Amides 

Scheme I shows a method of preparing amide compounds 
of the invention in which R 3 , R 4 and R s are hydrogen. 6 -hydroxy 
nicotinic acid is a readily available starting material. It 
can be converted to the corresponding acid chloride with 
2 0 thionyl chloride which in turn can be used to synthesize a 
variety of substituted amides of the general formula I in 
significant yield. 

Amines 

Scheme II shows a method of preparing preferred amine 
25 compounds of the invention in which R 3 , R 4 and R 6 are hydrogen. 
The acid chloride of 6 -hydroxy-nicotinic acid can be treated 
with methanol to give the corresponding methyl ester, which can 
be reduced with lithium aluminum hydride to the corresponding 
5-hydroxy methyl 2-pyridone. This can be converted to the 
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corresponding bromide with hydrobromic acid. The 5-bromo 
methyl -2 -pyridone can then be used to synthesize a variety of 
substituted amines of the general formula I in significant 
yield. 

5 Example 1: 5- (N,N-dibenzyl) aminocarbonyl-2 -pyridone (tautomer 
form N,N-Dibenzyl 6-hydroxynicotinamide) . 

N,N-Dibenzyl 6-hydroxynicotinamide was made according 
to the above procedure using 1.58 g (10.0 mmol) of 
6-hydroxynicotinyl chloride and 2 . 3 ml (12.0 mmol) of 

10 dibenzylamine to furnish 1.84 g (58%) of product. L H NMR 

(CDC1 3 , 200 MHz) 8: 7.73 (d, J=3 . 0 Hz, 1H) , 7.65 (dd, J=9.0, 
4.5 Hz, 1H) , 7.45-7.13 (m, 11H) , 6.51 (d, J=9.0 Hz, 1H) , 4.57 
(be, 4H) . IR (CHCI3) cm" 1 : 3387, 3011, 1681, 1660, 1633, 1223. 
HREIMS m+/z (%) : C 20 H la N 2 O 2 (calc) = 318.1369; C 20 Hi 8 N 2 O 2 (obs) = 

15 318.1359 (90) . 

Example 2: 5- (N,N-diisopropyl) aminocarbonyl-2 -pyridone . 

A 200 ml round bottomed flask (RBF) was charged with 
1.13 g (7.18 mmol) of 6-hydroxynicotinyl chloride in 100 ml of 
methylene chloride, cooled and stirred at 0°C. 

20 N,N-diisopropylamine (8.6 mM = 0.85 ml) in 10 ml methylene 
chloride was added drop wise and the resulting mixture was 
stirred at room temperature for 15 hours. The mixture was then 
concentrated under vacuum. To the residue was added 2 5 ml of 
methylene chloride and stirred at 30°C for 5 minutes. Solid was 

25 filtered and residue was chromatographed using CH 2 C1 2 : MeOH : NH 3 = 
200:10:1. The product was recrystallized from CH 2 C1 2 and 
petroleum ether (yield 2 9%) . X H NMR (CD 3 0D, 400 MHz, ppm) : 
7.58 (s, 1H) , 7.56 (dd, J=2 . 6 , 9 Hz, 1H) , 6.57 (dd, J=1.0, 
9.06Hz, 1H) , 5.21 (bs, 1H) , 3.80 (bs, 2H) , 1.34 (m, 12H) . 13 C 

30 NMR (CD3OD, 400 MHz, ppm): 167.8, 163.6, 140.0, 134.2, 119.4, 
117.8, 49.0, 19.7. IR (CHCl 3 ) cm" 1 : 3371, 3118, 2918, 2852, 
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1600, 1433, 1366, 1335, 1128, 1090, 882, 597. HREIMS m+/z (%) : 
Ci 2 H 18 N 2 0 2 (calc) = 222.1368, C 12 H 18 N 2 0 2 (obs) = 222.1362 (100). 

Example 3: 5- (N,N-diethyl) aminocarbonyl-2-pyridone. 

5- (N,N- diethyl) aminocarbonyl-2 -pyridone was 

5 synthesized according to the general procedure outlined above. 
Briefly, 1.58 g (10.0 mmol) of 6-hydroxynicotinyl chloride was 
reacted with 2.07 ml (20.0mmol) of diethylamine to furnish 0.87 
g of the product. 1 H NMR (DMSO-d 6 , 400 MHz) 5: 11.60 (bs, 1H) , 
7.47 (s, 1H) , 7.43 (d, J=9.4 Hz, 1H) , 6.32 (d, J=9.4 Hz, 1H) , 

10 3.40-3.31 (bq, 6.7 Hz, 4H) , 1.09 (t, J=6.7 Hz, 6H) . 13 C 

NMR(DMS0-d 6 , 400 MHz) S: 166.7, 161.6, 139.4, 135.3, 119.1, 
114.3, 40.9, 40.1, 13.2. IR (CHCl 3 ) cm" 1 : 3370, 3120, 2915, 
2860, 1605, 1430, 1366, 1335, 1135, 1080, 882, 605. HREIMS 
m+/z (%) : doHuNsOj (calc) = 194.1056; Ci 0 H 14 N 2 O 2 (obs) = 

15 194.1055 (100) . 

Example 4: 5- (N,N- diethyl ) aminomethy 1 - 2 -pyridone. 

6- hydroxy nicotinic acid (2 gm, 14.4 mmol) was mixed 
with 4.6 ml of thionyl chloride and refluxed until clear and 
the mixture was maintained at 8 0°C for 2 0 min. The excess 

2 0 thionyl chloride was evaporated in vacuo. The cooled 

6-hydroxynicotinyl chloride was treated with 10 ml of methanol 
and the solution was refluxed for 1 hour. The excess methanol 
was evaporated and the methyl 6-hydroxy nicotinate was 
crystallized from acetone. The yield of the product was 1.88 

25 gm (85%). 1 H NMR (d e -DMSO, ppm) ; 11.8 (broad, H, NH) , 8.03 (d, 
J = 2.7 Hz, 1H, C(6)H), 7.78 (dd, J 3 - 4 = 9.6, J 4 -s = 2.7 Hz, 1H, 
C(4)H), 6.35(d, J = 9.6 Hz, 1H, C(3)H), 3.75 (s, 3H, CH 3 0) . 

To a suspension of LiAlH 4 (0.32 gm, 8.4 mmol) in 80 ml 
THF was added, slowly and dropwise, a solution of methyl 
30 6-hydroxynicotinate (1.15 gm, 7.5 mmol) in 400 ml THF. The 

mixture was stirred at room temperature for 1 . 5 hours and then 
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refluxed for 10 minutes. The mixture was then cooled and the 
reaction quenched with 3.0 ml of ethyl acetate and 1.5 ml of 
water. The solvents were removed and the residue was taken up 
in 40 ml of refluxing ethanol . The solution was filtered 
5 through celite and ethanol was evaporated in vacuo. The 

product was purified by silica gel chromatography using ethyl 
acetate/methanol (2:1) as the eluent . The product 5- 
hydroxymethyl-2-pyridone was crystallized from ethanol/ethyl 
acetate and the yield of the reaction was 0.65 gm (80%). HRMS : 

10 m/e, M + found 125.0468, 100%. Calc. for C s H 7 N0 2 : 125.0477, -6 
ppm. 1 H NMR (de-DMSO) : 11.47 (broad, 1H, NH) , 7.39 (dd, J 3 - 4 = 
9.5 Hz, Ji-e = 2.5 Hz, 1H, C(4)H), 7.23 (d, J 4 -s = 2.5 Hz, 1H, 
C(6)H), 6.27 (d, J 3 -4 = 9.5 Hz, 1H, C(3)tf), 5.10 (t, J = 5.5 Hz, 
1H, CH 2 OH) , 4.17 (d, J = 5.5 Hz, 2H, CH 2 0H) . IR (cm" 1 ): 3271 

15 (m, broad), o(O-H); 3124 (m, broad), O (N-H) ; 3011 (m), O (C-H) ; 
1661 (vs) , u (C=0) . 

To 5-hydroxymethyl-2-pyridone (114.9 mg, 0.9 mmol) 
was added 3.0 ml of 48% hydrobromic acid. The mixture was 
heated at 100°C for 20 minutes. The excess hydrobromic acid was 

2 0 then evaporated in vacuo to give the corresponding 

5-bromomethyl-2-pyridone. This compound was used without 
purification. HRMS: m/e, M+ found; 186.9626, 7.4% Calc. for 
C 6 H e BrN0: 186.9633, -3.9 ppm. 

The 5-bromomethyl-2-pyridone was taken up in diethyl 
25 amine and the solution refluxed for 1 hour. The solution was 
then treated with 10% sodium hydroxide at 0°C and washed with 
chloroform. The aqueous phase was treated with hydrochloric 
acid to a pH of 6 . 0 and extracted with chlorof orm/methanol 
(5:1) . The solution was dried over Na 2 S0 4 and the solvent was 

3 0 then evaporated. The product, 

(N,N-diethylaminomethyl) -2-pyridone, was obtained in 34% yield. 
HRMS: m/e, M+ found; 180.1251, 20.8%. Calc. for C 10 H 16 N 2 O; 
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180.1263, -6.3 ppm. 1 H NMR (ppm) : 13.1 (broad, 1H, JUS), 7.49 
(dd, J 3 - 4 = 9.2 Hz, J 4 - S = 2.4 Hz, 1H, C(4)fl), 7.25 (d, J 4 - 6 = 2.4 
Hz, 1H, C(6)H), 6.55 (d, J 3 - 4 = 9.2 Hz, 1H, C(3)H), 3.30 (s, 2H, 
CH 2 0) , 2.45 (q, J = 7.1 Hz, 4H, N(CH 2 CH 3 ) 2 ), 1-00 (t, J = 7.1 Hz, 
5 6H, N(CH 2 Cir 3 ) 2 ) . IR (cm' 1 ) : 1660 (vs) , u (C=0) . 

Example 5: 5- (1-pyrrolidinyl) aminocarbonyl-2 -pyridone . 

In a 250 ml RBF was put 2.6 g of 6-hydroxynicotinic 
acid and to this was added 25 ml of S0C1 2 . The flask was then 
equipped with a reflux condenser and a CaCl 2 drying tube. The 

10 slurry was brought to reflux and after 30-45 minutes the 

solution became homogenous. The solution was then refluxed for 
an additional 15 minutes and then the SOCl 2 was immediately 
evaporated in vacuo and then put on a vacuum pump for half an 
hour. The solid was then taken up in CH 2 C1 2 (225 mis) and 1.9 

15 mis of freshly distilled pyrrolidine was added dropwise over 2 
minutes. The solution was then stirred at room temperature for 
16 hours under an inert atmosphere. The reaction mixture was 
concentrated to approximately 75 mis and then was filtered 
through a pad of celite. The filtrate was evaporated to 

20 dryness to give a tan colored glass. The solid was taken up in 
CH 2 C1 2 ((50 mis) and washed with 1 M NaOH (4 x 25 mis) . 
Combined aqueous phase was acidified by addition of 10 mis of 
cone. HC1 and then extracted with n-BuOH (4 x 25 mis) . The 
combined organic phase was washed with saline (lx) and then 

25 dried (MgS04) , filtered and solvent evaporated to give a tan 
colored solid. Purified on Si02 (10:1 CH 2 Cl 2 /MeOH as eluent) 
and crystallized from CH 2 Cl 2 /petroleum ether to furnish 1.0 8 g 
(56%) of product. X H NMR (CDC1 3 , 400 MHz) 5: 7.71 (s, 1H) , 
7.63 (d, J=8.5 Hz, 1H) , 6.44 (d, J=8 . 6 Hz, 1H) , 3.45 (m, 4H) , 

30 1.82 (m, 4H) . 13 C NMR (CDC1 3 , 400 MHz) d: 165.4, 164.5, 140.8, 
136.4, 119.4, 116.3, 49.5, 46.7, 26.5, 24.1. IR (CHCl 3 ) cm" 1 : 
3365, 3113, 2905, 2823, 1650, 1570, 1483, 1335, 1120, 827, 608. 
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HREIMS: m+/z (%) : C 10 Hi 2 N 2 O 2 (calc) = 192.0900; Ci 0 Hi 2 N 2 O 2 (obs) = 
192 .0892 (85) . 

Example 6: 5- (l-piperidinyl)aminocarbonyl-2-pyridone (tautomer 
form Piperidinyl-6-hydroxynicotinamide) . 

5 A 100 ml RBF was charged with 6-hydroxynicotinic acid 

(4 g) and 20 ml of thionyl chloride. The mixture was refluxed 
for 1 hr. Excess thionyl chloride was then evaporated in vacuo 
to obtain the 6-hydroxynicotinyl chloride. A 2 00 ml RBF was 
charged with 1.13 g of 6-hydroxynicotinyl chloride in 100 ml of 

10 methylene chloride, cooled and stirred at 0°C. Piperidine (8.6 
mM = 0.85 ml) in 10 ml methylene chloride was added dropwise 
and the resulting mixture was stirred at room temperature for 
15 hours. The mixture was then concentrated under vacuum. To 
the residue was added 25 ml of methylene chloride and stirred 

15 at 30°C for 5 minutes. Solid was filtered and residue was 

chromatographed using CH 2 C1 2 : MeOH : NH 3 = 2 00:10:1. The product 
was recrystallized from CH 2 C1 2 and petroleum ether to furnish 
0.92 g (62%) of product. X H NMR (CDCl 3 , 400 MHz) 5: 7.61 (s, 
1H) , 7.55 (d, J = 8.4 Hz, 1H) , 6.55 (d, J= 8.6 Hz, 1H) , 3.50 

20 (bs, 4H) , 1.65 (m, 2H) , 1.57 (m, 4H) . 13 C NMR (CDCl 3 , 400 MHz) 
8: 166.5, 164.8, 141.3, 135.7, 119.7, 116.1, 26.0, 24.4. IR 
(CHC1 3 ) cm" 1 : 3346, 3050, 3004, 1655, 1615, 1473, 1115, 841, 
780, 627. HREIMS m+/z (%) : CnH 14 N 2 0 2 (calc) = 206.1055; 
CnH 14 N 2 0 2 (obs) = 206.1061 (70). 

25 Example 7: 5- (N-cyclohexyl) aminocarbonyl-2 -pyridone (tautomer 
form N-Cyclohexyl 6-hydroxynicotinamide) . 

N-Cyclohexyl 6-hydroxynicotinamide was synthesized 
according to the general procedure using 1.58 g (10.0 mmol) of 
6-hydroxynicotinyl chloride and 1.37 ml (12.0 mmol) of 
30 cyclohexylamine to furnish 1 . 54 g (70%) of the product. 1 H NMR 
(CD3OD, 400 MHz) 5: 8.03 (s, 1H) , 7.97 (d, J=8.4 Hz, 1H) , 6.52 
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(d, J=8.6 Hz, 1H) , 3.98 (m, 4H) , 1.92 (m, 2H) , 1.78 (m, 2H) , 
1.68 (m, 1H) , 1.32 (m, 5 H) . 13 C NMR (CD 3 OD, 400 MHz) 8: 
164.2, 164.1, 139.7, 136.8, 118.6, 114.6, 49.1, 48.2, 46.9, 
32.3, 25.2, 25.0. IR (Nujol) cm" 1 : 3294, 3062, 1637, 1545. 
5 HREIMS m+/z (%) : C 12 H ls N 2 0 2 (calc) = 220.1212; C 12 H ls N 2 0 2 (obs) = 
220.1205 (100) . 

Example 8: 5- (N-phenothiazinyl) aminocarbonyl-2 -pyridone 
(tautomer form Phenothiazinyl 6-hydroxynicotinamide) . 

Phenothiazinyl 6-hydroxynicotinamide was synthesized 
10 according to the general procedure using 1.2 g (7.6 mmol) of 
6-hydroxynicotinyl chloride and 2.93 g (14.7 mmol) of 
phenothiazine to furnish 0.71 g (31%) of product. X H NMR 
(DMS0-d 6 , 400 MHz) 8: 11.85 (bs, 1H) , 7.62-7.57 (m, 4H) , 7.44 
(d, J=2.6 Hz, 1H) , 7.35-7.25 (m, 4H) , 7.05 (dd, J=9.8, 2.7 Hz, 
15 1H) , 6.12 (d, J=9.6 Hz, 1H) . 13 C NMR (DMSO-d 6 , 400 MHz) 8: 

164.9, 161.9, 140.2, 139.4, 131.7, 128.3, 127.8, 127.3, 127.3, 
119.0, 112.9. IR (KBr) cm" 1 : 3446, 3070, 3054, 1645, 1615, 
1460, 1351, 1266, 1114, 841, 780, 627. HREIMS m+/z (%) : 
C 18 H 12 N 2 0 2 S (calc) = 320.0621; C 1B H 12 N 2 0 2 S (obs) = 320.0622 (100). 

20 Example 9: 5 - (N-phenoxazinyl) aminocarbonyl-2 -pyridone 
(tautomer form Phenoxazinyl 6-hydroxynicotinamide) . 

Phenoxazinyl 6-hydroxynicotinamide was prepared 
according to the general procedure using 0.387 g (2.8 mmol) of 
6-hydroxynicotinyl chloride and 0.503 g (2.7 mmol) of 

25 phenoxazine to furnish 0.136 g (16%) of product. 1 H NMR 

(DMSO-d 6 , 400 MHz) d: 11.81 (bs, 1H) , 7.62 (bs, 1H) , 7.52 (bs, 
1H) , 7.25 (m, 6H) , 7.11 (m, 2H) , 6.17 (d, J=10.4 Hz, 1H) . IR 
(KBr) cm" 1 : 3445, 3070, 3050, 1645, 1615, 1480, 1345, 1265, 
1115, 620. HREIMS m+/z (%) : C 18 Hi 2 N 2 0 3 (calc) = 304.0849; 

30 C 18 H 12 N 2 0 3 (obs) = 304.0854 (100). 
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Example 10 : 

5- (N- (N-methyl)piperazinyl) aminocarbonyl-2-pyridone (tautomer 
form 1-Methylpiperazinyl 6-hydroxynicotinamide) . 

1-Methylpiperazinyl 6-hydroxynicotinamide was 
5 prepared according to the general procedure using 1.58 g (10.0 
mmol) of 6-hydroxynicotinyl chloride and 1.00 g (10.0 mmol) of 
1-methylpiperazine to furnish 0.85 g (38%) of product. X H NMR 
(CDCI3 , 400 MHz) 8: 7.72 (d, J=3 . 1 Hz, 1H) , 7.60 (dd, J=3.1, 
8.8 Hz, 1H) , 6.59 (d, J=8.6 Hz, 1H) , 3.67 (bt, J=4 . 5 Hz, 4H) , 
10 2.47 (t, J=4.6 Hz, 4H) , 2.35 (s, 3H) . IR (CHC1 3 ) cm" 1 : 3007, 
2946, 2803, 1681, 1660, 1632, 1614, 1459, 1435, 1297, 1275, 
1137, 1000, 731, 664. HREIMS m+/z (%) : CiiH 15 N 3 0 2 (calc) = 
221.1161; C11H1.5N3O2 (obs) = 221.1163 (100). 

Esterase activity assay 

15 The esterase activity of BuChE or AChE was determined 

by a modification of the method described by Ellman et al . 
(32), using a buffered 5 , 5 ' -dithiobis (2 -nitrobenzoic acid) 
(DTNB) solution. Stock DTNB solution consisted of 10 mM DTNB 
with 18 mM sodium bicarbonate in 0.1 M phosphate buffer, pH 

20 7.0. Working DTNB solution was prepared by mixing 3.6 mL of 10 
mM stock DTNB solution with 96.4 mL of 0.1 M phosphate buffer 
at pH 8.0. The assay was carried out by mixing 2.7 mL of 
buffered DTNB working solution (pH 8.0), 0 . 1 mL of BuChE or 
AChE in 0.005% aqueous gelatin (1 U/mL) , and 0.1 mL of 50% 

25 aqueous acetonitrile , or a solution of a 2-pyridone compound of 
the invention in the same solvent, in a quartz cuvette of 1 cm 
path-length. Absorbance of this solution was calibrated to 
zero and the reaction was commenced by adding 0.1 mL of aqueous 
acetylthiocholine (AcSCh) or butyrylthiocholine (BuSCh) 

3 0 solutions of varying concentration (between 1 . 9 mM and 15 mM) . 
The final volume was always 3.0 mL. The reactions were carried 
out at room temperature . The rate of change of absorbance 
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(AA/min) , reflecting the rate of hydrolysis of BuSCh or AcSCh, 

was recorded every 5 seconds for a total of 1 minute using a 

Milton-Roy uv-visible spectrophotometer set at X = 412 nm. 

The slopes of Lineweaver-Burk plots versus Log of 
5 inhibitor concentration were used to determine the inhibitor 
constant Ki . 

Trypsin activity assay 

The effect of 2-pyridone compounds on trypsin-like 
enzymatic activity associated with BuChE and that of human 

10 trypsin was determined using 

Na-benzoyl-DL-arginine-p-nitroanilide (BAPNA) as the substrate. 
The same procedure was used to study the effect of the 
compounds on BuChE-trypsin mixture. Reactions were performed 
in 0.06 M Tris buffer at pH 8.0. Phosphate buffer was not used 

15 because BAPNA was found to undergo buffer-catalyzed hydrolysis 
in this medium at pH 8.0 over prolonged periods. The 
incubations were carried out in 1.5 mL Eppendorf tubes by 
mixing 0.85 mL of 0.06 M Tris buffer (pH 8.0), 0.07 mL of up to 
10 mM BAPNA, 0.03 mL of 50% aqueous acetonitrile, or a solution 

2 0 of 2-pyridone compound (typically, a 5 mM working solution) in 

the same solvent, and 0.05 mL of the enzyme solution (0.5-1.5 U 
of trypsin in 1 mM hydrochloric acid, or up to 5.0 U of BuChE 
in 0.005% aqueous gelatin). The final volume of the assay 
mixture was always 1.0 mL. The enzyme reaction mixture was 
25 incubated at 40°C for 15-45 hours. The use of 1.5 U of trypsin 
gave an amount of p-nitroaniline (PNA) produced upon cleavage 
of BAPNA by trypsin after 22 hours of incubation that was 
similar to the amount of product formed by trypsin-like 
activity associated with 5 U of BuChE under the same 

3 0 conditions. 



WO 01/77078 PCT/CA01/00476 
22 

The concentration of the PNA was determined by means 
of high performance liquid chromatography (HPLC) . This was 
carried out by injecting 20|J.L samples of the reaction mixture 
into a Waters system consisting of a 501 pump, a 484 tunable 
5 uv-visible detector set at X = 380 nm to detect PNA, and a 745 
data module. The column was a Nova-Pak C-18, 4 [i cartridge (5 
mm x 10 cm) in a RCM 8 x 10 Radial Pak cartridge holder. The 
solvent was 50% aqueous methanol at a flow rate of 1 . 5 mL/min. 
PNA is detected at 380 nm where BAPNA does not absorb. A 

10 standard curve was generated by injecting known amounts of PNA 
into the HPLC system. At concentrations between 0.03-1.0 nmol 
of PNA a linear relationship between the concentration of the 
product and the integrated area under the curve was observed. 
The rate of formation of PNA was calculated by using the 

15 following formula: 

nmol of PNA /L/h = [integrated area under the curve x 10 s ] 
[integrated area for 1 nmol of PNA x time of incubation (h) ] . 
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Scheme I 
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Scheme II 
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Table 1. 

Pyridone compounds 
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Esterase in vitro assay 

The effect of increasing amount of exemplified 
2-pyridone compounds (Examples 1 to 10) on the activity of 
human BuChE and AChE is shown in Figures 1 to 10. 

The compounds of Examples 1 to 9 inhibited BuChE and 
AChE to varying degrees . Graphs of the slopes obtained from 
Lineweaver-Burk double reciprocal graphs versus log of the 
concentration of each compound gave the inhibition constant Ki 
for each compound. These values are shown in Table 2. 



Table 2. Inhibition constants for 2-pyridone compounds of the 
invention. 





Esterase Ki (M) 


Pyridone compound 


BuChE (h) 


AChE (h) 


Example 1 


3.75 x 10" b 


2.6 x 10" 4 


Example 2 


1.43 x 10" 3 


1.31 x 10" 4 


Example 3 


1.3 x 10~ 3 


7.6 x 10" 3 


Example 4 


3 .89 x 10" 3 


4.77 x 10" 3 


Example 5 


5.18 x 10" 4 


Insignificant inhibition 


Example 6 


4.51 x 10" 3 


1.3 x 10~ 2 


Example 7 


1.37 X 10" 4 


Insignificant inhibition 


Example 8 


4.29 x 10" 5 


Insignificant inhibition 


Example 9 


4.29 x 10" 5 


Insignificant inhibition 
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Trypsin in vitro assay 

The effect of two different exemplified 
the enzymatic activity of the enzyme with trypsin 
associated with BuChE is shown in Figure 11. The 
5 Examples 1 and 8 increased the rate of hydrolysis 
substrate compound BAPNA. The effect of pyridone 
the enzymatic activity of trypsin itself is shown 
Example 8, used here as an example, substantially 
hydrolytic activity of trypsin. 

10 Discussion 

Inhibition of cholinesterases (structure-activity relationship) 

The amide derivatives of 2 -pyridone showed inhibitory 
activity towards cholinesterases. Some of the amides inhibited 
both AChE and BuChE to a similar extent, while others inhibited 
15 one enzyme, primarily BuChE (Table 2) , more than the other. 
One amine derivative 5- (N,N-diethyl) aminomethyl- 2 -pyridone 
showed equal inhibitory activity towards each cholinesterase 
studied. 

It has been shown that the active site in 
cholinesterases is at the bottom of a "gorge" which is lined by 
aromatic amino acid residues, 12 in AChE and 6 in BuChE. Some 
inhibitors bind to a peripheral site close to the gorge to 
exert their action. In the case of the 2 -pyridone derivatives 
of the present invention, the nature of inhibition is mixed 
non-competitive suggesting that these compounds most likely 
bind to the peripheral site near the active-site gorge. It is 
possible that the pyridone moiety binds at this site and the 
nitrogen containing side chain binds to the amino acid residues 
in the gorge in a reversible manner. The difference in Ki 
values (Table 2) for the different compounds may be due to 
binding properties of the side chains . 



compounds on 
like activity 
compounds of 
of trypsin 
compounds on 
in Figure 12 . 
increased the 



25 
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Enhancement of the activity of serine proteases 

BuChE modifies the activity of trypsin by enhancing 
its activity under normal conditions (30) . This suggests that 
alteration of a synergistic effect between BuChE and serine 
5 peptidases such as trypsin may play a significant role in 
maturation of plaques because it has been shown that certain 
biochemical properties of BuChE are altered in AD. Certain 
compounds of the present invention such as the 
phenothiazine-containing pyridone compound (Example 8) have 
10 also been found to enhance the activity of trypsin. This 

enhancement is most likely through interaction of this molecule 
with trypsin at a peripheral site, which would change the 
conformation of trypsin to facilitate hydrolysis of the 
substrate . 

15 Other compounds of the present invention such as the 

dibenzyl compound (Example 1) do not have direct effect on 
trypsin alone. However, the activity of the above-mentioned 
enzyme that has trypsin-like activity and which consistently 
co-purifies with BuChE, is considerably enhanced by the 

2 0 dibenzyl compound (Example 1) . This suggests that some 

compounds can increase the activity of the trypsin-like protein 
by binding with BuChE such that the compound-BuChE complex, 
upon binding with the trypsin-like protein, further facilitates 
the hydrolysis of the substrate. 

25 Certain 2 -pyridone compounds of the invention can 

inhibit cholinesterases . Some 2-pyridone compounds of the 
invention can modify the activity of other serine hydrolases 
such as trypsin. These serine hydrolases are thought to be 
involved in APP processing. Because of the enhancement of the 

3 0 enzymatic activity of trypsin, the 2-pyridones compounds of the 

present invention can be used to modify the progression of AD 
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by modifying APP processing, a step that is thought to be the 
central mechanism in the pathogenesis of AD. 

Cholinesterases are not only involved in cholinergic 
neurotransmission but also in other biological processes such 
5 as development of the nervous system (33, 34) . BuChE is found 
in high levels during neuroblast proliferation while AChE is 
found in high levels during neuronal maturation (34) . BuChE 
is found in high levels in certain tumors, particularly primary 
brain tumor such as gliomas. Because BuChE is involved in the 
10 process of cellular proliferation, the 2-pyridone compounds of 
the present invention that are specific BuChE inhibitors can be 
used to slow or stop growth of such brain tumors. 

Glaucoma is one of the common eye diseases leading to 
blindness. In glaucoma, there is increased intraocular 

15 pressure. Intraocular pressure can be decreased by pupillary 
constriction. The pupil is innervated by both sympathetic 
(adrenergic) and parasympathetic (cholinergic) nervous systems. 
The parasympathetic nervous system, and cholinergic enhancing 
drugs, cause pupillary constriction which can reduce 

20 intraocular pressure. The 2-pyridone compounds of the present 
invention that inhibit cholinesterases and raise acetylcholine 
levels can be used for the treatment of ophthalmic diseases 
such as glaucoma. 

The present invention extends to a pharmaceutical 
25 composition that comprises an active compound disclosed herein, 
or a pharmaceutically acceptable salt thereof, together with 
one or more pharmaceutically acceptable diluent or carriers, 
for modulating serine hydrolase activity in a mammal, 
preferably a human. The pharmaceutical composition can be used 
3 0 to treat, inhibit or prevent a pathological condition that is 
manifested in an abnormal concentration of, and/or activity of, 
a serine hydrolase enzyme. Among those pathological conditions 
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are Alzheimer's disease, tumours such as brain tumours, for 
example gliomas, and glaucoma. 

Thus, the active compounds of the invention may be 
formulated for oral, buccal, transdermal ( e.g . , patch), 
5 intranasal, parenteral ( e.g. , intravenous, intramuscular or 

subcutaneous) , ophthalmic or rectal administration or in a form 
suitable for administration by inhalation or insufflation. 

For oral administration, the pharmaceutical 
compositions may take the form of, for example, tablets or 

10 capsules prepared by conventional means with pharmaceutically 
acceptable excipients such as binding agents ( e.g. , 
pregelatinised maize starch, polyvinylpyrrolidone or 
hydroxypropyl methylcellulose) ; filters ( e.g. , lactose, 
microcrystalline cellulose or calcium phosphate) ; lubricants 

15 ( e.g. , magnesium stearate, talc or silica) ; disintegrants 

( e.g. , potato starch or sodium starch glycollate) ; or wetting 
agents ( e.g. , sodium lauryl sulphate) . The tablets may be 
coated by methods well known in the art. Liquid preparations 
for oral administration may take the form of, for example, 

2 0 solutions, syrups or suspensions, or they may be presented as a 
dry product for constitution with water or other suitable 
vehicle before use. Such liquid preparations may be prepared 
by conventional means with pharmaceutically acceptable 
additives such as suspending agents ( e.g. , sorbitol syrup, 

2 5 methyl cellulose or hydrogenated edible fats) ; emulsifying 

agents ( e.g. , lecithin or acacia) ; non-aqueous vehicles ( e.g. , 
almond oil, oily esters or ethyl alcohol) ; and preservatives 
( e.g. , methyl or propyl p-hydroxybenzoates or sorbic acid) . 

For buccal administration the composition may take 

3 0 the form of tablets of lozenges formulated in conventional 

manner . 
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The active compounds of the invention may be 
formulated for parenteral administration by injection, 
including using conventional catheterization techniques or 
infusion. The active compounds of the invention may also be 
5 formulated for topical ophthalmic administration. 

Formulations for injection or topical ophthalmic 
administration may be presented in unit dosage form, for 
example in ampules, or in multi-dose containers, with an added 
preservative. The compositions may take such forms as 

10 suspensions, solutions or emulsions in oily or aqueous 
vehicles, and may contain formulating agents such as 
suspending, stabilizing and/or dispersing agents. 
Alternatively, the active ingredient may be in powder form for 
reconstitution with a suitable vehicle, e.g. , sterile pyrogen- 

15 free water, before use. 

The active compounds of the invention may also be 
formulated in rectal compositions such as suppositories or 
retention enemas, e.g. , containing conventional suppository 
bases such as cocoa butter or other glycerides . 

2 0 For intranasal administration or administration by 

inhalation, the active compounds of the invention are 
conveniently delivered in the form of a solution or suspension 
from a pump spray container that is squeezed or pumped by the 
patient. The compounds of the invention can also be delivered 
25 in the form of an aerosol spray presentation from a pressurized 
container or a nebulizer, with the use of a suitable 
propellant, e.g. , dichlorodif luoromethane , 

trichlorof luoromethane, dichlorotetraf luoroethane , carbon 
dioxide or other suitable gas. In the case of a pressurized 

3 0 aerosol, the dosage unit may be determined by providing a valve 

to deliver a metered amount. The pressurized container or 
nebulizer may contain a solution or suspension of the active 
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compound. Capsules and cartridges (made, for example, from 
gelatin) for use in an inhaler or insufflator may be formulated 
containing a powder mix of a compound of the invention and a 
suitable powder base such as lactose or starch. 

5 As used herein, the term "effective amount" means an 

amount of a compound of the invention that is capable of 
inhibiting the symptoms of a pathological condition described 
herein by modulation of serine hydrolase activity. The 
specific dose of a compound administered according to this 

10 invention will be determined by the particular circumstances 
surrounding the case including, for example, the compound 
administered, the route of administration, the state of being 
of the patient, and the severity of the pathological condition. 
A proposed dose of an active compound of the invention for 

15 oral, parenteral, buccal or topical ophthalmic administration 
to the average adult human for the treatment of the conditions 
referred to above is 0.01 to 50 mg/kg of the active ingredient 
per unit dose which could be administered, for example, 1 to 4 
times per day. 

2 0 Aerosol formulations for treatment of the conditions 

referred to above in the average adult human are preferably 
arranged so that each metered dose or "puff" of aerosol 
contains 2 0 jug to 1000;ug of the compound of the invention. The 
overall daily dose with an aerosol will be within the range 

25 100 jug to 10 mg. Administration may be several times daily, for 
example 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses 
each time. 

All references cited herein are hereby incorporated 
by reference. 
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CLAIMS : 

1 . A compound of formula I : 



R 4 




0) 



or a pharmaceutically acceptable salt thereof; 
wherein X is C=0, C=S or CH 2 ; 

R 3 , R 4 and R s are each independently selected from the 
group consisting of hydrogen, (C1-C12) alkyl , substituted 
(Ci-C X2 ) alkyl , (C 3 -C 8 ) cycloalkyl, substituted (C 3 -C 8 ) cycloalkyl , 
(C2-C12) alkenyl, substituted (C 2 -C 12 ) alkenyl , (C 2 -Ci 2 ) alkynyl , 
substituted (C 2 -C a2 ) alkynyl , (C s -C 14 ) aryl , substituted 
(C s -C 14 ) aryl, (Ci-C 12 ) alkyl (C s -C 14 ) aryl , substituted 
(Ci-Cu) alkyl (Cs-Qu) aryl , (C s -C 14 ) aryl (d-C 12 ) alkyl, substituted 
(C e -Ci 4 ) aryl (C x -Ci 2 ) alkyl, (C s -C 14 ) aryl (C 2 -Ci 2 ) alkenyl, substituted 
(C s -Ci 4 ) aryl (C 2 -C 12 ) alkenyl, (C 6 -C 14 ) aryl (C 2 -C 12 ) alkynyl, 
substituted (C 6 -C 14 ) aryl (C 2 -C 12 ) alkynyl , (C 2 -C 14 ) heterocyclic, 
substituted (C 2 -C 14 ) heterocyclic, trif luoromethyl , halogen, 
cyano and nitro; 

-S(0)R', -S(0) 2 R', -S(0) 2 OR' and -S (O) 2 NHR' , wherein 
each R' is independently (Ci-C 12 ) alkyl , (C 2 -C 12 ) alkenyl , 
(C2-C12) alkynyl or ( C s - C 14 ) aryl ; 

-C(0)R", wherein R" is selected from the group 
consisting of hydrogen, (Ci-C 12 ) alkyl , substituted (Ci-C 12 ) alkyl , 
(C 3 -C 8 ) cycloalkyl, substituted (C 3 -C 8 ) cycloalkyl , (Cx-C^) alkoxy, 
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(C1-C12) alkyl amino, (C 2 -Ci 2 ) alkenyl , substituted (C 2 -C 12 ) alkenyl , 
(C 2 -Ci 2 ) alkynyl, substituted (C 2 -C 12 ) alkynyl , (C 6 -Ci 4 ) aryl , 
substituted (C s -C"i 4 ) aryl , (C 6 -C 14 ) aryloxy , (C 6 -Ci 4 ) aryl amino, 
(C1-C12) alkyl (C s -Ci 4 ) aryl, substituted (Ci-Cu) alkyl (C s -Ci 4 ) aryl , 
5 (C 6 -Ci 4 ) aryl (Ci-Cu) alkyl, substituted (C 6 -Ci 4 ) aryl (C x -C 12 ) alkyl , 
(C s -Ci 4 )aryl (C 2 -Ci 2 ) alkenyl , substituted 
(C s -C 14 )aryl (C 2 -C 12 ) alkenyl , (C 5 -C 14 )aryl (C 2 -C 12 ) alkynyl , 
substituted (C 6 -Ci 4 ) aryl (C 2 -C 12 ) alkynyl , (C 2 -Ci 4 ) heterocyclic, 
substituted (C 2 -C 14 ) heterocyclic and trif luoromethyl ; 

10 -OR"' and -NR'" 2 , wherein each R" ' is independently 

selected from hydrogen, (Ci-C 12 ) alkyl , substituted (C x -Ci 2 ) alkyl , 
(C 3 -C 8 ) cycloalkyl, substituted (C 3 -C B ) cycloalkyl , (C 2 -Ci 2 ) alkenyl , 
substituted (C 2 -C 12 ) alkenyl , (C 2 -Ci 2 ) alkynyl , substituted 
(C 2 -C 12 ) alkynyl, (C 6 -Ci 4 ) aryl , substituted (C s -Ci 4 ) aryl, 

15 (C1-C12) alkyl (C 6 -Ci 4 )aryl, substituted (d-C 12 ) alkyl (C s -Ci 4 ) aryl , 
(C s -C 14 ) aryl (d-Cia) alkyl , substituted (C 6 -Ci 4 ) aryl (Ci-Ci 2 ) alkyl, 
(C 6 -Ci 4 ) aryl (C 2 -Ci 2 ) alkenyl , substituted 
( C s - C14 ) aryl ( C 2 - C 12 ) al keny 1 , ( C 6 - C 14 ) aryl ( C 2 - C 12 ) alkynyl , 
substituted (C 6 -Ci 4 ) aryl (C 2 -C 12 ) alkynyl , (C 6 -Ci 4 ) aroyl , sustituted 

20 (C 6 -Ci 4 ) aroyl, (C 2 -C 14 ) heterocyclic, substituted 

(C 2 -Ci 4 ) heterocyclic, (Ci-Ci 2 )acyl and trif luoromethyl ; 

-SR"", wherein R"" is selected from the group 
consisting of hydrogen, (Ci-C 12 ) alkyl , substituted (Ci-C 12 ) alkyl , 
(C 2 -Ci 2 ) alkenyl, substituted (C 2 -C 12 ) alkenyl , (C 2 -Ci 2 ) alkynyl , 

25 substituted (C 2 -C 12 ) alkynyl , (C 6 -C 14 ) aryl , substituted 
(C s -C 14 ) aryl, (C1-C12) alkyl (C s -Ci 4 ) aryl , substituted 
(d-C 12 ) alkyl (C 6 -C 14 ) aryl , (C s -C 14 ) aryl (d-C^) alkyl , substituted 
(C s -Ci 4 )aryl (Ci-C 12 ) alkyl , (C s -C 14 )aryl (C 2 -Ci 2 ) alkenyl , substituted 
(C 6 -Cn) aryl (C 2 -C 12 ) alkenyl, (C 6 -C 14 ) aryl (C 2 -C 12 ) alkynyl, 

30 substituted (C 6 -C 14 ) aryl (C 2 -C 12 ) alkynyl , (C 2 -Ci 4 ) heterocyclic , 
substituted (C 2 -C 14 ) heterocyclic and trif luoromethyl ; and 
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-SiR'"" 3 , wherein R'"" is selected from (C3.-C12) alkyl 
or (C e -Ci 4 ) aryl; and 

R 7 and R 8 are each independently selected from the 
group consisting of hydrogen, (C!-C 12 ) alkyl , substituted 
5 (Ci-C 12 ) alkyl, (C 3 -C a ) cycloalkyl, substituted (C 3 -C 8 ) cycloalkyl , 
(C2-C12) alkenyl, substituted (C 2 -C 12 ) alkenyl , (C 2 -Ci 2 ) alkynyl , 
substituted (C 2 -Ci 2 ) alkynyl , (C 6 -C 14 ) aryl , substituted 
(C 6 -C 14 ) aryl, (Ci-Ci 2 ) alkyl (Cg-Qu) aryl , substituted 
(Ci-Ci 2 ) alkyl (C 6 -C 14 ) aryl , (C 6 -C 14 ) aryl (Cx-C^) alkyl, substituted 
10 (C 6 -Ci 4 ) aryl (C!-C 12 ) alkyl, (C 6 -C 14 ) aryl (C 2 -Ci 2 ) alkenyl , substituted 
(C 6 -C 14 ) aryl (C 2 -C 12 ) alkenyl , (C s -C 14 ) aryl (C 2 -C 12 ) alkynyl, 
substituted (C s -C 14 ) aryl (C 2 -C 12 ) alkynyl , (C 2 -Ci 4 ) heterocyclic, 
substituted (C 2 -C 14 ) heterocyclic and trif luoromethyl ; or 

-NR 7 R 8 together forms a (C 2 -Ci 4 ) heterocyclic or 
15 substituted (C 2 -Ci 4 ) heterocyclic; 

wherein the substituted groups listed above are 
substituted with one or more substituents selected from the 
group consisting of hydroxy, (Ci-C 4 ) alkyl , (Cx-Cj) alkoxy , 
(C s -C 14 ) aryl, (C 2 -Ci 4 ) heterocyclic, halogen, trif luoromethyl , 
2 0 cyano, nitro, amino, carboxyl, carbamate, sulfonyl and 
sulfonamide, ; and 

the heterocyclic group contains at least one atom 
selected from oxygen, nitrogen and sulfur. 

2. The compound according to claim 1, wherein R 3 , R 4 ' and 
25 R s are each hydrogen. 

3. The compound according to claim 2, wherein X is G=0. 

4. The compound according to claim 2, wherein X is CH 2 . 



5. The compound according to claim 3, wherein R 7 and R 8 

are each independently selected from the group consisting of 
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hydrogen, (C3.-C12) alkyl , (C 3 -C 8 ) cycloalkyl and 
(Ci-Cia) alkyl (C 6 -Ci 4 ) aryl; or 

-NR 7 R 8 together forms a (C 2 -Ci 4 ) heterocyclic or 
substituted (C 2 -Ci 4 ) heterocyclic. 

5 6 . The compound according to claim 4 , wherein R 7 and R 8 

are each independently selected from the group consisting of 
hydrogen, (Ci-C^) alkyl , (C 3 -C 8 ) cycloalkyl and 
(C1-C12) alkyl (C 6 -Ci 4 ) aryl; or 

-NR 7 R 8 together forms a (C 2 -Ci 4 ) heterocyclic or 
10 substituted (C 2 -C 14 ) heterocyclic . 

7 . The compound according to claim 5 , wherein in the 
group -NR 7 R 8 , R 7 and R 8 together form a (C 2 -C 7 ) alkyl ene group. 

8. The compound according to claim 6, wherein in the 
group -NR 7 R 8 , R 7 and R 8 together form a (C 2 -C 7 ) alkylene group. 

15 9. The compound according to claim 1, wherein the 

compound is 5- (N,N-dibenzyl) aminocarbonyl-2-pyridone . 

10. The compound according to claim 1, wherein the 
compound is 5 - (N, N-diisopropyl) aminocarbonyl-2 -pyridone . 

11. The compound according to claim 1, wherein the 
20 compound is 5- (N,N- diethyl) aminocarbonyl-2 -pyridone . 

12. The compound according to claim 1, wherein the 
compound is 5- (N, N-diethyl) aminomethyl- 2 -pyridone . 

13. The compound according to claim 1, wherein the 
compound is 5- (1-pyrrolidinyl) aminocarbonyl-2 -pyridone. 



25 14: The compound according to claim 1, wherein the 

compound is 5- (1-piperidinyl) aminocarbonyl-2 -pyridone . 
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15. The compound according to claim 1, wherein the 
compound is 5- (N-cyclohexyl) aminocarbonyl-2-pyridone . 

16. The compound according to claim 1, wherein the 
compound is 5- (N-phenothiazinyl) aminocarbonyl-2 -pyridone . 

5 17. The compound according to claim 1, wherein the 

compound is 5- (N-phenoxazinyl) aminocarbonyl-2 -pyridone . 

18. The compound according to claim 1, wherein the 

compound is 

5- (N- (N-methyl) piperazinyl) aminocarbonyl-2 -pyridone . 

10 19. A pharmaceutical composition comprising a compound of 

formula I : 



R 4 




or a pharmaceutically acceptable salt thereof, 
wherein X is C=0, C=S or CH 2 ; 

R 3 , R 4 and R s are each independently selected from the 
group consisting of hydrogen, (d-Ci 2 ) alkyl , substituted 

20 (Ci-Ci 2 ) alkyl, (C 3 -C 8 ) cycloalkyl, substituted (C 3 -C 8 ) cycloalkyl, 
(C2-C12) alkenyl, substituted (C 2 -C 12 ) alkenyl , (C 2 -C 12 ) alkynyl , 
substituted (C 2 -Ci 2 ) alkynyl , (C 6 -Ci 4 ) aryl , substituted 
(Cg-Qu) aryl, (C3.-C12) alkyl (C 6 -C 14 ) aryl , substituted 
(Ci-Ci 2 ) alkyl (C s -C 14 ) aryl , (C 6 -C 14 ) aryl (Ci-C 12 ) alkyl , substituted 

25 (C s -Ci 4 )aryl (C1-C12) alkyl, (C 6 -C 14 ) aryl (C 2 -C 12 ) alkenyl , substituted 
(C s -Ci 4 ) aryl (C 2 -C 12 ) alkenyl, (C e -C 14 ) aryl (C 2 -C 12 ) alkynyl, 
substituted (C 6 -Ci 4 ) aryl (C 2 -Ci 2 ) alkynyl , (C 2 -Ci 4 ) heterocyclic , 
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substituted (C 2 -C 14 ) heterocyclic, trif luoromethyl , halogen, 
cyano and nitro; 

-S(0)R', -S(0) 2 R', -S(0) 2 OR' and -S (0) 2 NHR' , wherein 
each R' is independently (Ci-C 12 ) alkyl , (C 2 -C 12 ) alkenyl , 
5 (C 2 -C 12 )alkynyl or ( C s - C 14 ) aryl ; 

-C(0)R", wherein R" is selected from the group 
consisting of hydrogen, (C1-C12) alkyl , substituted (d~d 2 ) alkyl, 
(d~d) cycloalkyl, substituted (C 3 -C 8 ) cycloalkyl , (Ci-Ci 2 ) alkoxy, 
(Ci-C 12 ) alkylamino, (C 2 -C 12 ) alkenyl, substituted (C 2 -Ci 2 ) alkenyl , 
10 (C 2 -Ci 2 )alkynyl, substituted (C 2 -C 12 ) alkynyl , (C 6 -C 14 ) aryl , 
substituted (C s -C 14 ) aryl , (C 6 -C 14 ) aryloxy, (C 6 -Ci 4 ) arylamino, 
(d-C 12 ) alkyl (C 6 -C 14 ) aryl, substituted (d~d 2 ) alkyl (C s -Ci 4 ) aryl, 
(C 6 -C 14 ) aryl (C1-C12) alkyl , substituted (C 6 -C 14 ) aryl (Ci-C 12 ) alkyl, 
(C 6 -Ci 4 ) aryl (C 2 -C 12 ) alkenyl , substituted 
15 (C s -C 14 ) aryl (Ca-Cia) alkenyl, (C 6 -C 14 ) aryl (C 2 -C 12 ) alkynyl , 

substituted (C s -Ci 4 ) aryl (C 2 -C 12 ) alkynyl , (C 2 -Ci 4 ) heterocyclic, 
substituted (C 2 -Ci 4 ) heterocyclic and trif luoromethyl ; 

-OR"' and -NR'" 2 , wherein each R" ' is independently 
selected from hydrogen, (d~d 2 ) alkyl , substituted (d~d 2 ) alkyl , 

20 (d-d) cycloalkyl, substituted (C 3 -d) cycloalkyl , (d- da) alkenyl , 
substituted (d- da) alkenyl, (d~d 2 ) alkynyl , substituted 
(d-d 2 ) alkynyl, (d~d 4 )aryl, substituted (C 6 -d*)aryl, 
(d-d 2 ) alkyl (d-d*) aryl, substituted (d~d 2 ) alkyl (C 6 -C 1A ) aryl, 
(d-d 4 ) aryl (d~d 2 ) alkyl, substituted (d~d 4 ) aryl (d~d 2 ) alkyl, 

25 (C e -C 14 ) aryl (d-d 2 ) alkenyl, substituted 

( d - d 4 ) aryl ( C 2 - C 12 ) alkenyl , ( C 6 - d 4 ) aryl ( d - d 2 ) al kynyl , 
substituted (C 6 -C 14 ) aryl (d~d 2 ) alkynyl , (d~d 4 )aroyl, sustituted 
(C s -Ci 4 ) aroyl, (d~d 4 ) heterocyclic, substituted 
(d-Ci 4 ) heterocyclic, (d-d 2 )acyl and trif luoromethyl ; 

30 -SR"", wherein R"" is selected from the group 

consisting of hydrogen, (d-d 2 )alkyl, substituted (d-d 2 ) alkyl , 
(C 2 -Ci 2 ) alkenyl, substituted (d"d 2 ) alkenyl , (C 2 -C 12 ) alkynyl , 
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substituted (C 2 -Ci 2 ) alkynyl , (C 6 -C 14 ) aryl , substituted. 
(C s -C 14 )aryl / (d~d 2 ) alkyl (C 6 -C 14 ) aryl , substituted 
(d-dz)alkyl (C 6 -dJ aryl, (C 6 -C 14 )aryl (d"d 2 ) alkyl, substituted 
(Cs-C M ) aryl (Ci-dz) alkyl , (C 6 -Ci 4 ) aryl (C 2 -d 2 ) alkenyl , substituted 
5 ( C 6 - C M ) aryl (C 2 -Cia) alkenyl, (d-d 4 ) aryl (C a -C 12 ) alkynyl , 

substituted {C 5 -C 14 ) aryl (C 2 -d2) alkynyl , (C 2 -C 14 ) heterocyclic, 
substituted (d-dJ heterocyclic and trif luoromethyl; and 

-SiR'"" 3 , wherein R'"" is selected from (C1-C12) alkyl 
or (C E -Ci 4 ) aryl; and 

10 R 7 and R 8 are each independently selected from the 

group consisting of hydrogen, (d-Ci 2 ) alkyl , substituted 
(d-da) alkyl, (C 3 -C B ) cycloalkyl , substituted (C 3 -C B ) cycloalkyl, 
(d -da) alkenyl, substituted (d-ds) alkenyl , (d-da) alkynyl , 
substituted {C 2 -C 12 ) alkynyl , (d-d*) aryl, substituted 

15 (d-d 4 )aryl, (d-da) alkyl (C s -Cn) aryl , substituted 

(d-da) alkyl (d-d 4 )aryl, (C 6 -C M ) aryl (d~da) alkyl, substituted 
(d-da) aryl (d"da) alkyl, {C 6 -C 14 ) aryl (d"da) alkenyl, substituted 
(d-dJaryl (d -da) alkenyl , (d-di)aryl (d-da) alkynyl, 
substituted (d-d 4 ) aryl (d"d 2 ) alkynyl , (C 2 -C 14 ) heterocyclic , 

20 substituted (d-d 4 ) heterocyclic and trif luoromethyl ; or 

-NR 7 R 8 together forms a (d-d 4 ) heterocyclic or 
substituted (d~d 4 ) heterocyclic; 

wherein the substituted groups listed above are 
substituted with one or more substituents selected from the 
25 group consisting of hydroxy, (d~d) alkyl, (d"d)alkoxy, 

(d-d^aryl, (d~d 4 ) heterocyclic, halogen, trif luoromethyl , 
cyano, nitro, amino, carboxyl, carbamate, sulfonyl and 
sulfonamide, ; and 



the heterocyclic group contains at least one atom 
3 0 selected from oxygen, nitrogen and sulfur; 
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together with a pharmaceutically acceptable diluent or carrier. 



20. The pharmaceutical composition according to claim 19, 

wherein the composition is for the modulation of an activity of 
a serine hydrolase. 

5 21. The pharmaceutical composition according to claim 20, 

wherein the serine hydrolase is butyrylcholinesterase (BuChE) 
and its activity is inhibited. 

22. The pharmaceutical composition according to claim 20, 
wherein the serine hydrolase is acetylcholinesterase (AChE) and 

10 its activity is inhibited. 

23. The pharmaceutical composition according to claim 20, 
for the treatment of Alzheimer's disease. 

24. The pharmaceutical composition according to claim 20, 
for the treatment of a primary brain tumour. 

15 25. The pharmaceutical composition according to claim 24, 

wherein the primary brain tumour is a glioma. 

26. The pharmaceutical composition according to claim 20, 
for the treatment of glaucoma. 

27. The pharmaceutical composition according to claim 20, 
2 0 wherein the serine hydrolase is a serine protease and its 

activity is enhanced. 

28. The pharmaceutical composition according to claim 27, 
wherein the serine protease is a trypsin-like protein 
associated with BuChE in a brain of a mammal . 
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29. The pharmaceutical composition according to claim 28, 

wherein the mammal is a human. 



30. The pharmaceutical composition according to claim 29, 

for the treatment of Alzheimer's disease. 
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